بررسي اثر نيتريک اكسايد و ال-آرژينين بر سلول هاي شبه عصبي موش by Barzegar Befroie, Hamidreza
 
  داﻧﺸﮕﺎه ﻋﻠﻮم ﭘﺰﺷﻜﻲ و ﺧﺪﻣﺎت ﺑﻬﺪاﺷﺘﻲ درﻣﺎﻧﻲ ﻛﺮﻣﺎن
  داﻧﺸﻜﺪه ﭘﺰﺷﻜﻲ ﻣﻬﻨﺪس اﻓﻀﻠﻲ ﭘﻮر
  
  ﭘﺎﻳﺎن ﻧﺎﻣﻪ:
  ﺟﻬﺖ درﻳﺎﻓﺖ درﺟﻪ دﻛﺘﺮاي ﺗﺨﺼﺼﻲ ﺑﻴﻤﺎري ﻫﺎي ﻣﻐﺰ و اﻋﺼﺎب
  
  ﻋﻨﻮان:
  ﻣﻮش ﻋﺼﺒﻲ ﺷﺒﻪ ﻫﺎي ﺳﻠﻮل ﺑﺮ آرژﻳﻨﻴﻦ-ال و اﻛﺴﺎﻳﺪ ﻧﻴﺘﺮﻳﻚ اﺛﺮ ﺑﺮرﺳﻲ
  
  اﺳﺎﺗﻴﺪ راﻫﻨﻤﺎ:
  دﻛﺘﺮ ﺣﺴﻴﻨﻌﻠﻲ اﺑﺮاﻫﻴﻤﻲ
  اﻟﺪﻳﻨﻲدﻛﺘﺮ رﺳﺘﻢ ﺳﻴﻒ
  
  اﺳﺘﺎد ﻣﺸﺎور:
  دﻛﺘﺮ ﻋﻠﻲ درﺧﺸﺎﻧﻲ
  
  ﭘﮋوﻫﺶ و ﻧﮕﺎرش:
  دﻛﺘﺮ ﺣﻤﻴﺪرﺿﺎ ﺑﺮزﮔﺮ ﺑﻔﺮوﺋﻲ
  
  8931ﺗﺎﺑﺴﺘﺎن 
  ﻣﺮﻛﺰ ﺗﺤﻘﻴﻘﺎت ﻣﻐﺰ و اﻋﺼﺎب
 
 
 
  ﭼﻜﻴﺪه ﻓﺎرﺳﻲ
ﺗﺎ  0/5ﻳﻜﻲ از ﺷﺎﻳﻊ ﺗﺮﻳﻦ اﺧﺘﻼﻻت ﺳﻴﺴﺘﻢ ﻋﺼﺒﻲ ﻣﺮﻛﺰي اﺳﺖ ﻛﻪ ﺷﻴﻮﻋﻲ ﺑﻴﻦ  yspelipEﺻﺮع ﻳﺎ ﻣﻘﺪﻣﻪ: 
ﺑﻪ ﺗﺎزﮔﻲ اﺳﺘﻔﺎده از اﺳﻴﺪآﻣﻴﻨﻪ ﻫﺎي ﺑﺎردار در درﻣﺎن ﺻﺮع ﻣﻮرد ﺗﻮﺟﻪ  درﺻﺪ در ﻛﻞ ﺟﻤﻌﻴﺖ ﺟﻬﺎن دارد. 1
 ONو ﻣﻨﺠﺮ ﺑﻪ ﺗﻮﻟﻴﺪ  ﻳﻚ اﺳﻴﺪآﻣﻴﻨﻪ ﻧﻴﻤﻪ ﺿﺮوري و ﺑﺎ ﺧﺎﺻﻴﺖ ﺑﺎزي اﺳﺖ eninigrA-Lﻗﺮار ﮔﺮﻓﺘﻪ اﺳﺖ. 
ﺗﻮاﻧﺎﻳﻲ اﺛﺮ ﮔﺬاﺷﺘﻦ ﺑﺮ ﺳﻠﻮل  ONو  eninigrA-Lﺑﻨﺎﺑﺮ ﻣﻄﺎﻟﻌﺎت اﻧﺠﺎم ﺷﺪه اﻳﻦ اﺣﺘﻤﺎل ﻣﻲ رود ﻛﻪ  ﻣﻴﺸﻮد
ﻫﺪف از اﻧﺠﺎم اﻳﻦ ﻣﻄﺎﻟﻌﻪ  را داﺷﺘﻪ و ﻣﻲ ﺗﻮاﻧﻨﺪ ﺗﺸﻨﺞ ﻫﺎي اﻳﺠﺎد ﺷﺪه در ﺻﺮع را ﻛﺎﻫﺶ دﻫﻨﺪ. ﻫﺎي ﻋﺼﺒﻲ
  ﺑﺮرﺳﻲ ﺗﺎﺛﻴﺮ اﻳﻦ ﺗﺮﻛﻴﺐ و ﻣﺘﺎﺑﻮﻟﻴﺖ ﻫﺎي آن ﺑﺮ ﺳﻠﻮل ﻫﺎي ﺷﺒﻪ ﻋﺼﺒﻲ ﻣﻲ ﺑﺎﺷﺪ.
در  ONﭘﺲ از ﺗﻬﻴﻪ از اﻧﺴﺘﻴﺘﻮ ﭘﺎﺳﺘﻮر ﻛﺸﺖ داده ﺷﺪﻧﺪ.  )21CP(ﻫﺎي ﺷﺒﻪ ﻋﺼﺒﻲ ﻣﻮش ﺳﻠﻮلﻣﺘﺪ: 
ﻣﻴﻜﺮوﻣﻮل ﺑﻪ  08، و 04، 02، 01در دوزﻫﺎي  eninigrA-Lﻣﻴﻜﺮوﻣﻮل و  002و  001، 05، 01دوزﻫﺎي 
ﭼﺎﻫﻚ ﻫﺎ اﺿﺎﻓﻪ ﺷﺪﻧﺪ و ﻫﻤﭽﻨﻴﻦ ﭼﺎﻫﻚ ﻫﺎي ﻛﻨﺘﺮل ﺟﻬﺖ ﻣﻘﺎﻳﺴﻪ اﺛﺮات دارو ﻧﻴﺰ ﺗﻌﻴﻴﻦ ﮔﺮدﻳﺪ. ﺳﭙﺲ ﺑﺎ 
درﺻﺪ ﺳﻠﻮﻟﻬﺎي آﭘﻮﭘﺘﻮز ﺷﺪه ﺑﻪ دﺳﺖ  RCP-Qﻓﻠﻮﺳﻴﺘﻮﻣﺘﺮي و  ،ﺑﻘﺎي ﺳﻠﻮﻟﻲاﺳﺘﻔﺎده از ﺗﺴﺖ ﻫﺎي ﺳﻨﺠﺶ 
  آﻣﺪ.
داراي اﺛﺮ ﻣﻬﺎري ﺑﺮ رﺷﺪ ﺳﻠﻮل ﺑﻪ ﺻﻮرت واﺑﺴﺘﻪ ﺑﻪ دوز ﺑﻮدﻧﺪ ﻛﻪ ﺑﻴﺸﺘﺮﻳﻦ  eninigrA-Lو  ON ﻧﺘﺎﻳﺞ:
ﺑﻮد. ﻫﻤﭽﻨﻴﻦ اﻳﻦ دو ﻣﺎده ﺑﻴﺎن ژن  eninigrA-Lﺑﺮاي  Mµ08و  ONﺑﺮاي  Mµ002ﺗﺎﺛﻴﺮ آﻧﻬﺎ در ﻏﻠﻈﺖ 
  را اﻓﺰاﻳﺶ ﻣﻲ دﻫﻨﺪ xabرا ﻛﺎﻫﺶ و ﺑﻴﺎن ژن اﻟﻘﺎﻛﻨﻨﺪه آﭘﻮﭘﺘﻮز  2lcbﺿﺪ آﭘﻮﭘﺘﻮز 
اﮔﺮ دوز در ﺣﺪ آﺳﺘﺎﻧﻪ اﻓﺰاﻳﺶ ﻧﻴﺎﺑﺪ، ﺳﻠﻮﻟﻬﺎ ﺑﺼﻮرت ﻃﺒﻴﻌﻲ  ﻣﻄﺎﻟﻌﻪ ﻣﺎ ﻧﺸﺎن داد ﻛﻪ و ﻧﺘﻴﺠﻪ ﮔﻴﺮي:ﺑﺤﺚ 
ﻣﻮﺟﺐ اﻟﻘﺎي ﺳﻤﻴﺖ ﺳﻠﻮﻟﻲ  ONﻳﺎﺑﺪ، ﻳﺎﺑﻨﺪ و ﻫﻨﮕﺎﻣﻲ ﻛﻪ دوز ﺑﻪ ﺑﺎﻻي ﺳﻄﺢ آﺳﺘﺎﻧﻪ اﻓﺰاﻳﺶ ﻣﻲﺗﻜﺜﻴﺮ ﻣﻲ
  زﻧﺪﺷﺪه و ﻣﺮگ ﺳﻠﻮﻟﻲ را رﻗﻢ ﻣﻲ
  آرژﻳﻨﻴﻦ، ﺳﻴﺘﻮﺗﻮﻛﺴﻴﺴﻴﺘﻲ-ﺻﺮع، ﻧﻴﺘﺮﻳﻚ اﻛﺴﻴﺪ، ال ﻛﻠﻤﺎت ﻛﻠﻴﺪي:
Abstract 
Introduction: Epilepsy, with a prevalence of 0.5-1% in the world, is one of the most 
common disorders of the central nervous system. Recently, the use of charged amino acids in 
epilepsy treatment has been given considerable attention. L-Arginine is classified as a semi-
essential amino acid with alkaline properties. the most important role of this amino acid is the 
production of a compound, called nitric oxide (NO). NO may suppress or stimulate seizure. 
Based on the conducted studies, it is possible that L-Arginine and NO are able to reduce 
seizures. This study investigated the effect of this compound and its metabolites on 
neurological cells and finally achieved the optimal dose to reduce the chance of epileptic 
seizures. 
Methods: PC12 cells were provided by the National Cell Bank of Iran (Pasteur Institute of 
Iran) and were cultured in cell culture flasks and NO was incubated at concentrations of 10, 
50, 100, and 200 μM and L-Arginine was incubated at concentrations of 10, 20, 400, and 80 
μM. Also, an additional control group was added and incubated for 24 h. then by using 
cytotoxicity tests (MTT and N-Red), Flow cytometry and qPCR, the percentage of cell 
apoptosis for different concentrations of NO and L-Arginine was determined. 
Results: NO and L-Arginine had an inhibitory effect on cell growth was dependent on 
concentration. The calculated IC50 values of NO and L-Arginine after 24h was 200 µM and 
80 µM respectively. Also NO and L-Arginine increased the expression of the pro-apoptotic 
genes of Bax and reduced the expression of anti-apoptotic gene of Bcl2 in PC12. 
Conclusion: This study showed that the toxicity doses of NO and L-Arginine for PC12 cell 
are 200 µM and 80 µM, respectively. The cells proliferate naturally as long as the NO dose is 
lower than the threshold level; whereas, NO induces cell toxicity and death at doses higher 
than the threshold level. 
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